III. Thirty degrees are subtracted algebraically from the angle obtained. The magnitude may be multiplied by 1.732 to obtain a magnitude comparable to that obtained from the standard limb leads.9 For determining the magnitude and direction of the augmented unipolar leads, aVL is substituted for Lead I and aYrF for Lead III. Thirty degrees is also subtracted algebraically. The magnitude in this case must be multiplied by 132 to obtain magnitudes comparable to those obtained with the standard limb leads.
An alternative method for using the tables with curves of unipolar leads is to subtract VR from VL to obtain the value of Lead I and subtract NIL from VrF for the value of Lead III using the tables as suggested for the standard limb leads with no further correction. Similarly with the augmented unipolar leads, twothirds of the value of aVR is subtracted from two-thirds of the value of aVL to obtain Lead I and two-thirds of the value of aVL is subtracted from two-thirds the value of aVF to obtain the value for Lead III using the tables as with the standard limb leads without further correction. Figure 1 is employed with potentials obtained from Lead I and Lead III, using either amplitudes or areas. To employ the chart using amplitudes, the algebraic sum of the positive and negative waves in Lead I is plotted on the Lead I line. A similar procedure is carried out with Lead III. The lines perpendicular to the lead line at these points are followed to their intersection. The direction is found by connecting the center of the system with this intersection. The circle passing through 975 this point gives the magnitude. To determine the electric axes from the unipolar limb leads from the chart, VL should be substituted for Lead I and VF for Lead III. Thirty degrees is subtracted algebraically from this angle.
for Lead I and aVF for Lead III. Thirty degrees is also subtracted algebraically. The magnitude in this case must be multiplied by 1 72to 1.5 obtain magnitudes comparable to those ob- +2.5 2 9 3.2 3.6 L.0 4.5 5.0 5.5 6.0 6.6 7.1 7.6 8.7 9.9 11.0 12. 
ZLAO I
The magnitude may be multiplied by 1.732 to obtain a magnitude comparable to that obtained from the standard limb leads. For determining the magnitude and direction of the augmented limb leads, aVL is substituted tained from the standard limb leads. The alternative method suggested for the unipolar and augmented unipolar leads in the preceding paragraph may also be used with the chart. Normal values for the mean manifest electric 976 ao +4.0 4.6 4.9 5.3 5.7 6.1 6.6 7.0 7.5 8.0 8.5 9.0 10.1 11.1 12 tion which tends toward that of a line drawn growth and rotation of the mean electric axis from the ischemic region (where the average of the QRS complex to the left with respect duration of the excited state is greatest) to to the anatomic axis. With right ventricular the centroid of the involved ventricle. With strain there is often growth and rotation of moderate grades of apical ischemia the direc-the mean electric axis of the QRS complex L.EAD .ZL tion of the gradient is toward the ischemic region but the magnitude of the gradient is reduced. The magnitude of the gradient is large in ischemia at the base of the heart and small with ischemia at the apex of the heart. With left ventricular strain there is often to the right with respect to the anatomic axis of the heart. These rotational effects with hypertrophy are variable, however, and depend in large part upon the electrocardiographic position of the heart in the chest. For example, with left ventricular hypertrophy, AQRS may
1-This chart shows a system which enables the determination of magnitude and direction of the mean manifest electric axes from Leads I and III. A straight edge is used to connect the center of the coordinate system with the intersection of the perpendicular lines obtained after charting the potentials on the Lead I (horizontal line) and Lead III (diagonal line) lines. The appropriate circle gives magnitudes. The direction in degrees is read from the periphery of the system. rotate to the left, not at all, or to the right depending upon whether the electrocardiographic position of the heart is horizontal, intermediate, or vertical. SUMMARY Tables and a chart for the estimation of the magnitude and direction of the electric axes of the electrocardiogram are presented. The axes of the P wave, QRS complex, T wave, RS-T segment, and ventricular gradient may be determined, using either amplitudes in millimeters or millivolts or areas in units or micro-Volt seconds. Certain normal values for magnitude and direction of these axes are presented.
